Repair of clustered DNA lesions. Sequence-specific inhibition of long-patch base excision repair be 8-oxoguanine.
Ionizing radiation induces clustered DNA damage where two or more lesions are located proximal to each other on the same or opposite DNA strands. It has been suggested that individual lesions within a cluster are removed sequentially and that the presence of a vicinal lesion(s) may affect the rate and fidelity of DNA repair. In this study, we addressed the question of how 8-oxoguanine located opposite to normal or reduced abasic sites would affect the repair of these sites by the base excision repair system. We have found that an 8-oxoguanine located opposite to an abasic site does not affect either the efficiency or fidelity of repair synthesis by DNA polymerase beta. In contrast, an 8-oxoguanine located one nucleotide 3'-downstream of the abasic site significantly reduces both strand displacement synthesis supported by DNA polymerase beta or delta and cleavage by flap endonuclease of the generated flap, thus inhibiting the long-patch base excision repair pathway.